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In the English literature there is no single deﬁnition that identiﬁes elderly patients. In our retrospective
study, we divided total thyroidectomized patients operated on from 2000 to 2010 in the Department of
Surgical Sciences of the “Sapienza” University of Rome, in two groups: group 1 consists of 448 patients
over 65 years and group 2 consists of 1275 patients under 65 years. We compared both groups in terms
of indications for surgery, histological diagnoses, postoperative complications (laryngeal nerv palsy,
hypocalcemia, bleeding and seroma) and mortality. The results showed no statistically signiﬁcant dif-
ferences between the two groups with respect to the type of surgical indication, the type of comor-
bidities, the incidence of postoperative complications and perioperative mortality. The only data
discordant with those in the international literature was the incidence of neoplastic disease that is found
to be slightly greater in group 2. In conclusion, total thyroidectomy in patients over 65 years is a safe
procedure and is not burdened with a higher percentage of postoperative complications, even if requires
a careful preoperative assessment of risk factors related to comorbidity.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
An exact deﬁnition of the geriatric patient doesn't exist in the
medical literature. There are a lot of different age deﬁnitions: 60
years, 65 years and 75 years [1,2]. The prevalence of nodular thyroid
conditions increases with age: almost 50% of patients >65 years
demonstrates nodules on US examinationwith a similar prevalence
among autopsies performed in the general population [3,4]. The
thyroid tumors in elderly patients are usually more aggressive:
anaplastic carcinoma presents almost exclusively after the age of 60
years and differentiated carcinomas are usually more aggressive
after the age of 45 years [5]. Although age is not a contraindication
for major surgery [6e11], few elderly patients receive programmed
thyroid surgery due to the major risk of morbidity [9e14]. The aims
of this retrospective study are to analyze the indications for thyroid
surgery in patients aged >65 years and the surgical results withy of Anesthesiologists score;






by Elsevier Ltd. All rights reservedregard to mortality, remission of symptoms and post surgical
complications.2. Materials and method
Between 2000 and 2010 thyroid surgery was performed in 1723
patients (1312 women ad 411 men) at the Department of Surgical
Sciences of “Sapienza” University of Rome. Patients were divided
into groups: Group 1, 448 patients over 65 years (26%) and Group 2,
1275 patients under 65 years (74%). Patients in group 1 were
deﬁned as geriatric patients. All patients underwent total thyro-
dectomy. We compared both groups in terms of indications for
surgery, histological diagnoses, postoperative complications
(laryngeal nerv palsy, hypocalcemia, bleeding and seroma) and
mortality. At the time of surgical consultation all patients under-
went a complete physical examination, laboratory examinations
and assessment of surgical risk. The only absolute contraindication
to surgery was the high ASA Score for general anesthesia in non
neoplastic patients. Advanced age was not considered a contrain-
dication for surgery. Vocal fold mobility was assessed and docu-
mented before surgery with indirect laryngoscopy; only patients
with temporary or permanent true vocal folds paralysis underwent
postoperative control using ﬂexible ﬁber optic laryngoscopy. The
major indications for surgery were: benign goiter and thyrotoxi-
cosis, suspected or veriﬁed malignancy, mechanical symptoms due
to large and often retrosternal goiter. Total thyroidectomy was.
Table 1
Causes of postoperative death in the two groups.
Causes of death Group 1 (>65) Group 2 (<65)
Lung cancer 2 1
GI cancer 1 2
Ictus 3 1
Heart attack 4 5
Trauma e 2
Other causes 1 1
TOT 11 12
Table 2
Student's T test shows no statistical differences between the two groups in DCal values
variance shows a greater variability in group 1.
F. Tartaglia et al. / International Journal of Surgery 12 (2014) S33eS36S34performed according to the dictates of modern thyroid surgery,
with the preparation of the inferior laryngeal nerves throughout
their cervical course and research and preservation of the para-
thyroid glands [15]. All patients after thyroidectomywere placed on
a prophylactic calcium supplementation regimen, consisting of oral
calcium carbonate combined with vitamin D [16]. Plasma calcium
levels were measured before surgery (Cal 0) and 6 months after
surgery (Cal S); we introduce the new variable DCal ¼ Cal S  Cal
0 using it to compare group 1 and 2. Phosphorus concentrations
may be evaluated only after ruling out any concomitant causes of
hyper-or hypophosphatemia that might invalidate the assessment. The average values, the standard deviation and the signiﬁcativity of the F test on
F. Tartaglia et al. / International Journal of Surgery 12 (2014) S33eS36 S35[17]. The follow up was performed for almost three years with
blood examinations every three months in the ﬁrst year after the
thyroidectomy and every year after the ﬁrst. A complication was
deﬁned permanent as having more than 6 months duration.3. Results
The indication for surgery in group 1 was suspected or veriﬁed
malignancy in 61 over 448 patients (18.37%). In group 2 neoplastic
disease was present in 271 patients (21.25%). In group 1, 15.3% of
patients showed no comorbidities. All other patients in group 1
showed one or more comorbidities. The most common co-
morbidity was hypertension followed by diabetes, coronary dis-
ease, cardiac arrhythmias, pulmonary diseases and neurologic
diseases. Group 1 was also characterized by a greater presence of
compressive symptoms than in group 2. In group 2 66.4% showed
no comorbidities. The distribution of comorbidities in the remnant
33.6% of patients is superimposable to that found in group 1. Peri-
operative mortality was 0% in both groups. Themortality in group 1
was 2.45% (11 patients) and in group 2 was 0.94% (12 patients). All
patients died for comorbidities not related to thyroid surgery
(Table 1).
Postoperative complications were: postoperative bleeding that
occurs in 15 patients (3.34%) of group 1 and 19 patients (1.49%) in
group 2; seroma that occurs in 14 patients (3.12%) in group 1 and 33
patients (2.58%) in group 2; postoperative recurrent laryngeal
nerve palsywas observed in 18 patients (4.01%) in group 1 and in 50
patients (3.92%) in group 2. In group 1, 4 patients (0.89%) had
permanent palsy; the permanent nerve palsy in group 2 was
observed in 12 patients (0.94%). Concerning postoperative transient
hypocalcaemia the percentage in group 1 and 2 was respectively
31.7% and 29.8%. There was not signiﬁcant statistical difference in
DCal (CalS  Cal0) values in the two groups (p ¼ 0.57). The results
regarding the evolution of clinical features were excellent. Symp-
toms due to thyrotoxicosis and compressive symptoms (with
tracheal and/or esophageal involvement) showed immediate post
surgical remission.Table 3
Repeated measures analysis of variance. The factors AGE and TIME don't affect the amou4. Discussion
Thyroid surgery in elderly patients is usually reserved for cases
with a strong suspicion of malignancy, thyrotoxicosis resistant to
medical treatment or for compression symptoms, because com-
plications are considered to be more frequent in patients older then
65 years. Passler et al. [12] and Miccoli [18] indicated surgery in
elderly patients only when absolutely necessary. However recent
studies shows that the increase in mortality with old age depends
more on biological age then chronological age [11] and on the
number of associated comorbidities [9,18e22]. Terraciano et al.
demonstrated in patients older than 70 years, age was an inde-
pendent risk factor for increasedmorbidity andmortality. The most
common comorbidities of our patients were cardiovascular dis-
eases as in Steinau [6] and Passler's [12] studies. An individual risk
and beneﬁt analysis and careful selection are essential in elective
surgery especially in geriatric patients [10,19]. Recent studies have
shown that thyroid surgery can be performed with low morbidity
and mortality rates [12,23] even in elderly patients. Mortality in
other studies is low: Miccoli [18] and Passler [12] report 0%; Har-El
[22] reports 1.9% in elderly patients with thyroid carcinoma. We
report a 2.45% postoperative mortality in group 1 but all the 11
patients died for comorbidities unrelated to thyroid surgery.
Moreover also the mortality in group 2 was due to extra surgical
causes, although it was signiﬁcantly lower.
The difference between the rates of postoperative complications
in the two groups is not statistically signiﬁcant in our study. He-
matomas, seromas and transient recurrent nerve palsy had a higher
incidence in our elderly population (respectively: hematomas
3.34% in group 1 vs 1.49% in group 2; seromas 3.12% in group 1 vs
2.58% in group 2 and nerve palsy 4.01% in group 1 vs 3.92% in group
2) like in Passler's and Rios' studies. Also concerning postoperative
hypocalcaemia we don't have a statistically signiﬁcant difference
between the two groups both for transient and permanent hypo-
calcaemia that occurred in 3.65% in group 1 and 3.85% in group 2.
Student's T Test shows no statistical differences between the two
groups in DCal values (Table 2). The F test on the variance and the
standard deviation calculated on the two groups showed a highernt of DCal in the two groups.
F. Tartaglia et al. / International Journal of Surgery 12 (2014) S33eS36S36variability in regard of the value of DCal in group 1. Age (over or
under 65) and time (time 0, time S) don't inﬂuence DCal value and
so doesn't exist a difference also in the relation between age and
time (Table 3). The only difference between our study and the
literature is the percentage of malignancy in the two groups. In fact,
while many Authors [4,12,24e30] show a higher incidence of car-
cinomas in elderly patients, we found a small higher incidence of
malignant pathology in group 2 (21.25% vs 18.37) even if this dif-
ference is not statistically signiﬁcant.5. Conclusions
Thyroidectomy in elderly patients is a quite safe surgical pro-
cedure showed a better morbidity and mortality rate when
compared with other elective general operative procedures. The
age alone in our experience is not a contraindication to surgery. The
rate of postoperative complications in elderly patients doesn't
differ from those detected in younger patients. However further
studies are necessary to evaluate the real impact of age on post
thyroidectomy morbidity.Ethical approval
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